The integration of paramedical with medical prehospital coronary care improved survival after out of hospital cardiac arrest.
On completion of the training course each trainee underwent an oral and practical examination by a panel comprising the authors and a second senior ambulance officer. A high level of accuracy and expertise was demanded and by 1 October 1986, 18 out of 20 volunteers from a total of 28 emergency ambulance personnel employed in the district achieved the required standard. All seven emergency ambulances were then equipped with Hewlett-Packard 43120A monitor/defibrillator units and the duty rosters were arranged so that at least one person in the crew of two had been trained in cardiopulmonary resuscitation. Every two months trained staff attended a one hour refresher course.
We have now a comprehensive system for prehospital coronary care (fig 1) . People with chest pain usually summon their general practitioners but, if they are not available the mobile coronary care unit may be requested directly via the 999 system. In the event of a patient's sudden collapse the general practitioner may be able to attend promptly, or altematively a 999 call alerts the nearest emergency ambulance. When necessary the mobile coronary care unit attends as quickly as possible to stabilise the patient's cardiac rhythm and haemodynamic state before transfer to hospital.
Results
During the first 21 months of this scheme 116 patients with cardiac arrest were attended by the emergency ambulance crews (table 1). In 43 patients the cardiac rhythm was not recorded because they were obviously beyond resuscitation and these individuals were classified as dead on arrival. Ventricular fibrillation was the initial documented rhythm in 18 patients of whom six (33%) had received bystander cardiopulmonary resuscitation compared with 13 (24%) ofthe 55 in whom there was asystole or agonal rhythm. Defibrillation was attempted in all patients with ventricular fibrillation; when the mobile coronary care unit arrived six had a cardiac output-four of them were in sinus rhythm, one had atrial fibrillation, and one had nodal rhythm. One patient died of cardiogenic shock before transfer to hospital and another, who had an acute anterior myocardial infarction, died from cardiac rupture three days after admission to hospital. Of the four patients who survived to discharge two men, aged 40 and 57, had acute transmural myocardial infarction and two, a 66 year old man and a 73 year old woman, had neither electrocardiographic nor biochemical evidence of acute myocardial necrosis but both had previous infarction. None of the survivors had appreciable persistent cerebral impairment. The median response time from receipt of a collapse call to the arrival of the emergency ambulance at the scene was eight minutes compared with the mobile coronary care unit's median response time of 20 minutes for 100 consecutive calls documented during this study (fig 2) . For the 18 cases of ventricular fibrillation the mean response time for the emergency ambulance was eight (range (table 2) . As a result, at least 19 people with haemodynamically important or possibly life threatening arrhythmias (ventricular tachycardia, R on T ventricular extrasystoles, supraventricular tachycardia, and complete heart block) received appropriate therapeutic intervention earlier.
During this study, 21 of those patients who presented with cardiac pain and who were initially attended in the usual way by general practitioners and/or the medically manned mobile coronary care unit developed ventricular fibrillation outside hospital and were defibrillated by general practitioners (six patients) or by the mobile unit team (15 patients). Eight of these 21 patients survived to reach hospital and all eight were discharged alive.
Therefore, within our overall prehospital coronary care scheme, 39 patients were treated for out of hospital ventricular fibrillation, 13 (33%) survived to reach hospital and 12 (31 %) were discharged alive.
Discussion
This study shows the benefit of using ambulance staff trained in cardiopulmonary resuscitation in addition to established medically based prehospital coronary care. The response times of the emergency ambulances and the mobile coronary care unit show that the patients resuscitated from ventricular fibrillation by emergency ambulance crews would not have survived if they had been dependent on the mobile coronary care unit acting alone. The greater success rate achieved by general practitioners and the mobile coronary care unit reflects the fact that most of these cardiac arrests occurred in their presence so that defibrillation could usually be applied immediately, while all patients defibrillated by emergency ambulance crews had been in ventricular fibrillation for several minutes. The high recorded incidence of asystole and agonal rhythm also reflects the length of time that had elapsed from the onset of cardiac arrest in many patients, because ventricular fibrillation rapidly deteriorates to these terminal rhythms if no action is taken. The ability of the ambulance crews to recognise arrhythmias other than those associated with cardiac arrest resulted in earlier referral of many patients for possibly life saving medical treatment.
In view of the catchment population the results achieved by our In Seattle it has been found that after a few years the percentage of patients resuscitated from ventricular fibrillation outside hospital tends to plateau, mainly because of the delay in initiating basic life support and defibrillation.6 A community training programme in cardiopulmonary resuscitation improves the efficacy ofprehospital coronary care.616 In this study those patients whose initial documented rhythm was ventricular fibrillation were more likely to have received cardiopulmonary resuscitation initiated by a bystander than those whose rhythm was asystolic or agonal, which suggests that bystander cardiopulmonary resuscitation may have maintained some individuals in a condition amenable to resuscitation. However, only 17% of our cardiac arrest victims received cardiopulmonary resuscitation from bystanders compared with 40% in Seattle where at least 370 000 citizens have taken part in a community training programme.6 Because cardiopulmonary resuscitation training is time consuming and at least half of the victims of out of hospital cardiac arrest have known coronary heart disease," " it may be more rewarding to target relatives of cardiac patients for training. Consequently we now offer training in basic life support to relatives ofour cardiac inpatients and we expect this policy to yield increasing dividends in the future.
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